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(2) &m 2001-527660 

mtmn2tttzmt<vm^fe^rmu*^-m^z^i-&XT y y°t 
zmz.tzz.tzmwLti-&-j5'&:o 

2. If^lIBm^^iD^-c, f t#f ^ft#t^>^r 7 7li, fuIB 

'H$r ~> > ** >u -frm*) & ttiz m ib * ' < - m £ ¥ ij ^ L > Ml B * - <D 

ii^-m^^<vimn<otzfr(Dm%u\nzfrfzmt<omz'fe^x^ a^^t 
WMiR 2titzKmz^&z\t* #m t-rz jj&o 
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10. m*m9tm<7)jjm^&^x, mfr^m^&wtztm-tzxTyyiz, m 

mz-tzZ\b*&WLb-tZ>-fi& 0 



(4) 



tem 2 0 0 1-527 



iitifE^£;h,£#/Wi^ft#£ft7^ 

m%m Ttztitz m^tm z > itu f a^m £ n tz t> * - ft-i- i*i \z & * ti %> m m v > 

;w:«L, fu IBfll# v > # ^ * ffi ti i" 4 fc 
fBW* v > # * * WZritt h flu IE # - fa # <^Hit £ ifil fct 4 #K > tiffS * ' < 

i 7. it^i 4ism^^s^i3v>T, tnr$tL7tgg'fbo*twta£o-c, buie*^ 

1 8. flt$gl 4f5mo^etCj3V^T, flrlBjJr5£0«J*i4, #^-«#<7>B#lf5£ 

2 o. w^jgi 4fs«t<^^fiiwi3v>"r. Huia^M-f £#1*14, fltrfEtrasftfcse 

2 l. r-i-uy • ^/^-^rtC^v^^^^a^^tf^ST-abo-C. 



(5) 
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fc#x.fc£i:fc#«i:i-&*ito 



£• £ 'b x. > 



(6) 
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mz&\,*x, Stria** h^*3jm^f y-Zli, friB*^ hJE!5«-^*ffiffB 

2 9. W^2 8E«07tn^ • h-ft^tctiftSv^sK^Sr^^bi-*^ - 

3 1. If ^Jl 2 8S«W7tn^ • M«^±Klf$£v>**^£#^ft1-£^ 
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& ic £ v> r , fu f B®«3 S S*S S3 MM t liu f£*f #rtf $R v > **;Hfi t <7> ^ffffi^f 
3 6. «^2 7f2«QT^-n^* • Mg-?-_t Kfjf#:> > # ^Zft^k-f 2>J5 

v^-c^ i omnxm^.<D± z £ «f£** Mf-^-ofij#£^b£^ iuie^ 

^ 2 o^frKis^TiiufS** h^^¥iJ#£^b£-^£*:r y -y'^mntzzt* 

3 8. tt^2 5fSm<7)T^-ni7- • Mf ^JiK<|im~> > tfo^£?3 : -5|-^b1-£^ 
•a;K;fe\/>T. ftis** h^iittii, mrie*^ hm^-^mLxm^m^r iz x 

3 9. it ^3 8tm<DTi-vy ■ Ym^±\zmn^y^^^n^rit-^^ 
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mum^it s *t * * h ttoii s e*a m m m. * wrM-t & * ?■ ? t „ 
4 i. it*^4 oiB«t<7)T^-n^ • ym^r±^^t^titzmm^>^^^ 

ii r <s> mrie g e*a bs m w. z n <a tnria e e*a m m wn-f %> z. t k x 

4 2. »^4 ifam^T^-n^ • hm^r±^^t^titzmm^>^^i 
^.^t-r^w^^x, tuts** n«tii> #^^flfriE*^ hb-s-kM"* 

4 3. »^4 lVM<DT-)-uy ■ hm^r±^W^t^fltzmWi^>^^^ 

iris** vm^vmmttttMm&mzmfeirz^&t, 



(9) 
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nuts** v&'g.m^r-mttx hm^z^-t&^&t 
mm^it £ fi iz * * h oii g eta m& * tm-r & t , 

Zffiz.tzzit*!&WLtir2>mW 0 

it « v v # ;v sr ttmmmmm^r <om. * m se-r * * -r > r t , 

THUS** h*je«-3-TflMB** hi^flti^f^J: 

m-^^mn-r 2>*T-y~7*mz.tzzt £#m t-tz 
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x to & 

r -ru rm^^m m<Dn^tn x xr&^t<D?zfr<7)mw& x to 
i?zi±mmmm<v^-ftLfri,zxoxiT;m2ti, ttzitjtrj*?, m^n*? 
<Dft^it& x xr& j %it<Dtzfr(D%i:W.& x xf^mzm-tho 

ti^ft.£^frlxrr- K, T-7itziZCDT)V^A(D%M*%}bti:^Z ttfUX 

v a >"cis<sfew^-5 ^Trnxzafrm-rz i><D*A*tfm%\}-f2>tztb<Dffim%jj 

&o 3£*E. ^£$i^ft h\ ^-r^* • V7 h ^^Ti^p D pOA#^rlT^^#«-r 

p n pIO^itS:H s t^fV • ^--t-V 4- • x-y (digital audi 

o tape: DAT) £ if OftfSf ©ffiSKfto T> ti:^I{:^l3ooab* 0 L 

o 

ttz, imt<7)/:*i:, mftfcm*mm-+&r>t : J?)vmnmmm**-r 



(12) 
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4 *m j %?-tz\*v:r*m j % i 2¥<D'?uy7 Ai^cjfAti, mii#iwti^#^ 

ti^v^Jt, d^lf^^^^^m^ioT^ffl LT. ^n^v A<7)ifft}#;£ 
(Yang) ^Ol 9 8 5 Wl#lfi4 , 4 9 7, 0 6 
*ffl#-ei±, 2jt-f*-*7>\ f&it TOJ fcitf nj *&-i-t:X><D2^<Dm*&'< 

)v*m (tztz-if, ru <zv^v*<s«hbch#h** ru ^iSBtn^2^) 

7>f^ (Weitz) ^fl)l 9 9 0^<7>*S#ftlg4, 9 3 7, 8 0 7fW 

v>j 0 ^65Cfn> V-f^ (Weitz) ^O^ffitt. i -9 
ZtztbK* #ft^;H:ov»Tt-f^ * ■ t* — ^ • * — A (audio data s 
tream) , ^77*/ - t'fX - ^h'J-A (step-size steam) ^ilFi>77y 
• J* h 'J - A (emphasis stream) fcfltx.*:^ n y ? • -rV y^VfWt 

t _ f ^ iW -f^fsWSy^fA^U, ^<*b (Best) « 
^ 1 9 8 9^i#^i4^ 8 7 6, 6 1 7 -^MB*** J: h (Best) 

f^Ol 9 9 2^i#frl5, 1 1 3, 4 3 7fiitli, i-f^if 
0*#««fflL»[tCfflWWtC» < i£W '7f (fc k x.»f« 1 5 0 H z , t?50d 
B) ^JStifc^x^a-^ffl^Ltv^o ^ti^JIfS^Oftil^gii, &2 
8 8 3 zi3.fctf3 4 1 7 H z<omfflBL**fct-+Z>m~*<>tz; ?f • 7>f 
(notch filters) £ Hfl/pc LTi3 I) , &%<DmW. S v * fci&in* «<& 

7j )v?V>y*ffi£*fztem±1-&ztZtfiW1rZfz&\ l Z7>yj*Kmt-t2> 
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JRTtM y*/H*#£jiJn1-*o '<k%V>^*\- (Best) ^co#f^(i N 

irji-5-o^U^^«r^5e1-*o h (Best) ;»;f-w» 

1&T?0 r«MR^ > «rjg (pseudo-random manner) J f- **g-^£|gj£W 

(Preuss) m^^m&Wm 5 , 3 1 9, 7 3 5 -i§-fP3#IB*\ i5 J: Cf-V > -fe 
> (Jensen) ^^B^fil 5 , 4 5 0> 4 9 0 ^*ffl»£#B3 £ *l£w 0 - 

* fSt^-t htztb \zm\ £ ti7c£nj^-* OSi^S -CMS $ ti& If-SHI 

^it<om^hxf\zmz, mnftizm-izAmzftiMztizmmzftzxiiz, a 

r 4 tmtt&Ms-z * tz \t tr T-tmw&m^ \z.w&<o r±u ymnm^ t tz \± r * 
v ? frmmm^tft^itL, m.^t-r^tzto^^xz/mw^^-r^^t^ 

m-^Zft^tL, QL^ril-tbtzibo^ JfcffcftlMtt&&tt& X «>lttt"t* £ 
* - * Jiafcgtfg-?- £ tz (4 If t* *JMM# Off pj $ tt & v > n fcf - £ M * 

*i&wi4, 7tom^ *tf-#> -r-r^yw • -t-^t ^ti-ffeom^i 
/w^Mi^oa^ia^minepjni (apply) v-*ffi#o 
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(cover signal) IZ-? <f /WfcSJlfcfS ^fca^&fr^-SHfc U 

HLftnfe^&frlG&WL (distributed feature) $:Ilt^u hCtot, 7^- 
fi 2^&^KWJfci"*BfoS<^* : Hfc i te (quantization value) ^fEHS*L£o * 

% t\ a*>& * ti&fr m $*i4f-ff^ Mb £ *t£ t*- * * min-r & jhkss-*- & 

mt/z(i>fS^-#m (signal feature) t±, 7*- *&&«^Prt*S&J8 $ fi&^MM 
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gJ2f±, HI 1 (D^yn — y l 0<£— ^ifcO^SgOT'n y ^gj-efc&o 

men, mi <Dr^-?2 oo-nwi^yn ? ?mT-$,z> 0 

mm, *§tw<D& i (omMmmx-z ^iismvx^ v-? 2 lor 



(16) 
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il 0li> m 9 coa^^^f? (embeddor) 1 0 a HifeO^O-Tn y ? U 
Tr«b o 

HI 1(4, Ull 0 (D&tb&frlm^V * V— 9 (embedded signal generator 
) 1 1 a(D— mtik<V%ZM<V-?v y ^|t*^ 

01 2 i4, M9 Of- *"fH-3§-JftdB£f (data signal extractor) 2 0a ^ 

IE13J4, ^0^co||2(7)||ife^7T^Jc«t^ > t-f^lWfVy^v 
. * ^S&^iS 4.^tfjKl£ffl£ft&^;*-r^ • ^r- (stego ley) 9 <D 

<d misn zfitzmoLx-cDjj^-m^v) <om. <r> mmttz^wn.^^^^^ fit 
$ ^-^\zMfr&tstzfr<n^m& ±xf%tw.*ttm.t-f z> 0 m^t £ ti %> m m $ 

tz (4 r- ? t4 > r-V v * i fz t4 r 4 V * Mfc £ titzm -t T' & & - t Wit 

mm&tfziii&&m^mm&i> l<w^ ^m^a^o^-ftt^ 

^m<Om 1 OM^^Jfe^ff^^ «ttL(4\ 1 O^Tt(4^C9S^$tL7C^B 

*BHI (autocorrelation) ItiT\ f$ra±0^#Hf LT, Mi-^ 

<7)@^gBffiMP^i5: (short-termautocorrelation function) Z&mttzligt^. 

* y t tz t4 v - xm^^ntom m^n-^it-t z>tz*b<D?5&&i vmwtm 

o ^geHlFltli, If-^K^tLgfl^iltL^JiS (delayed version) £HSC 
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m^r (host modifying signal) £ Mf ^m*. h Z b \Z J: o tfli £12 
/$tzli&m&}ffl$L&, *AYm-%r\zn-fZWgL (disturbance) tfrn^OtitfJ 

h^Mm^-^fi. a seffiH»*i h^jE^-t^ 

i^Mlfclff^f^diOM^'tt (robustness) S ?z l£#>2> * 

*WUmx [mti*vV>r • (delay hopping patt 

em) J b^m%tlZffifc<Di'-l->XZfzl±s*?->!,Z$£^X, V$mt$HZ& 

ii"CgIBD«r#fiSi-* fc. Silt *§£W<nmi<Dnife<D : JfmiZ£2>isZ7-2* 

A t < iiV-^m^-^^) =Sr^^bi--5/ii60i>rr-^l 0 Sr^/tT 
v^o *f-^fk£ft£fr^4 ii. f - ir * ;V £ lim-%$iZfrLXfc5£ £ 
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ti&zttfx-z, ttziu 3t^^*u, itzumm** 

<; * t'commmzuMi- & - <t **t § > t tzm^itz titznmm m*m% *>r 
, ^k$-^rtw, 7 4n>9v>r, mmmmfflitzimcom^&wmiztiz 

112(4. hffi-^-2 MMfvx^l/ 

h^M^f#i4> H3 iZTjkZtitzl&X-'&btiZ >9> I! 3 14. h 

*3r>^£;ft&o ~7 <i fc9 /~*7s9 1 1 Oli, tliefi • ^E-?& 

if o m # mm k. wm $ ntz m <o * h tt^ai ^ #14 k * * £ c 

V > ? /•? if Ztitzm-% 3 {4, fc^L < <f-^3 (4 

Hlz^^n^i-? 7* 'J HI#3 li, (de 

lay/advance) 0S& 1 1 1 O^AtJ^tLT. gtifc/ii A/rtfM ^ 3 a^ft^tiS 

0 flHS-3U\ *iS*1f 6 fc#fcf!lfWi-*»l 1 1 2\zi>Xtl J £tiZ> 0 fUfWf 
ISl 1 h^lE#-i-8 £#££a6KjI*i£4S-t3 a 
tL*oXS5fi|#**|5lKn 1 1 3 0flJ#=Srft#-r^itT**^o atL/ji^lBlK l 

1 l 0 (c:«fcoT£P2)n£*i£3i*i (SfcliHi*) o*(4, Mt#7»p$tL& 



(19) 
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R(t,t)= Js(x)s(x-t)dx (1) 

l-T 

s (t) ay ^ )i<? v >V2ti?zm-%r3 > R (t, r) (is (t) <£>$S 
*x Y^nm-^e (t) £7 ^ yyztifzm-% s (t) ic^n^-^-ttc 

(t, r) tmbthZo 

R m (t,x) = / (s(x) + c (x))(s(x - t) + e(x - x)) dx 

- R (t,t) + J(s(x) + e (x - 1) + e(x) (s(x - x) + e(x>e (x - t)) dx ( 2 ) 

l-T 

miin3itzi±ffi'j?*m]&ir2>c\ttfx^2> 0 gr$L<Dm%z>mm<v*x vwg.m^* 
mmLx, z\(D^mzmmir&z\ktfx£&z\ti±w&i l z%2>tzz>7o 
m^fmxa, ym^^mtttzttzitm^fzm-MiK^fttzmnttziim^. 

*mt?zi><DZ^ **Y^W.m^e (t) tUfIt^o»t:i±, 
e ( t) = g s ( t - r) (3 a) 

Ztzii 

e ( t) = g s ( t + r) (3 b) 

t?*4 0 5SC (3a) (3b) %*ti*rti3: (2) IZitX'f l> i t C i o T 

Rm(t, r )=R(t, r)+gR(t,2r )+gR(t-r ,0)+g2R(t- r , r) (4 a) 

R m (t, r)=R(t, r)+gR(t,0)+gR(t+r,2r)+g2R(t+r , r) (4 b) 



(20) 
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5£ (4a) &XT/ (4 b) (D^m^flh MfOgfiffiTOR (t, 
r) li, imj5Si-*it^T#, :oti*, SeH3*ufcBE*BKIIW»Rm (t, r 

mtL^o *7X-$>2>m&Kte, 5£ (4 a) fcitf (4 b) g2£4$*lT~ # 

R m (t } x)-R(t,x) (5a) 
g "R(t,2x) + R(t-T,0) 

WjM ( 5b ) 

e ~R(t,0) + R(t+-c,2T) 
•^di€ {±1, ±3, . . . ± (2M-1) I „ - - -C i = 1 , 2, 3, . . 

v y z g e*s m iM^iit k ¥ft-r a n# k , basses*** h 

R m ( i T s , r) = $ diR m ( i T s , 0) (6) 

) fcitf (4 b) (6) i:#At4:H:J:oT, gi:HfS2^ 

#gi^^7c<b ^tL^o -e^ftM gi<0&MM*. S (5a) Sfctt (5 b 
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ttmnmrn-ei*. mmm^i 1 1 2-^ epin$*L*S5e?«»*, 

(DMmr-it, mmtMmt, nrnm^eomizmcxm^mommwrni-^o 
t:k*.\x, nmm^rni s 2Mm^r(o^Ki±, mmm&te, roj mmm^iz 

frbtmmmm^e tiitts^*^ ^^^tL^ffl-^- 

2 1 mi, ^it^fitzm^rA *-7 4 >; >/-)3«fc £f±v>-.* 
>^1-& -7 ^ 2 1 075 ? -g-2tu -^ogL ^ ^ 'J >r$tifztt-f§- 
itZtltzm^^^m^ (squaring circuit) 2 12, 2 1 4 i3 <£ tffjil 

##2 1 6 KEpflnl-*- <!:m:o-ree.^Mm^-^#<btL^ 0 gfjl0S&2 l 2 O 
tB^Ji:^^2 1 6<D&t}li, mmmfr&2 18afi±y f 2 18b K%Wa2HZ> 
o mft%*2 1 8 b Officii, eefflM^5T2b* 0 St55*35 2 l 8 a^sil^ 1 
8bcom^{i> IE&ffclll»2 2 0 fcfc^iOS*i"t\ iE^t$ii^aefflKI^5 
a&fthti&o 7 4 fr9 2 1 0 fi, n - 4 iV^/v^^ l l 



(22) 
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Ciotli, fc^ii, MUSS 2 1 J. > = - 

3MkIl&2 2 0li> Lv»iEa<k$*ifciSfflM«-§-d (t) 

u Km 

v>y2titzi/>#)\'g.mx~<DR m (t, r) (+itzit-) *mfe-t& 

frb&hti&o m-^^m^^m^, d (t) ti. T s K«fcoT^8t£ft£B# 

m&Mzmm.Lfz&x^ xt}>^^<o^^iziEitm-t^m^^-r^ 0 m-^t&mi* 
m >? mm = - hMkM** £\ v * ^mm^mxm^ l-otfz i±m%L<n& 

mzX-oXmj-t&ZttfXZ&o Z<D£ J )%&mtffl%aX'$>&frh, Z\tl& 



»j i Tsizmmztiz^v h*> ru o^ic{iee^KHit^*^2 

j £ R m ( i T s , 0) j =0, ±1, ±2, . . . fcM*f*»tfc*i, ro 

J ©*^i:iils^ (2 j - l) e R m ( i T s , 0) j =0, ± l, ±2, 

. . . KMiifttt'b*L*o ^ © J ^tt»±, 5S (4 a) ££ti (4 b) tf># 
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ri*R (t, r) fc*fci!£<&*J:?Kj#»#$:fc*»^KIi, A (5 a) S 
li (5b) ^«IUifiW^fit^W ? tHo -OHi&O^SgtMi, 

• -> > **;v^ d i e 1± 1 , ±3, . . . ± (2M-1) I , Idti=l, 2 

, 3, . . . x&zm&Kit, mm<Dmn, ^cj;oTit-i:#-ei^ 0 

R m (iT s , r)-R m ((i+0. 5) T s> r)= 6 diR m ( i T s , 0) (8) 
(4 a) tfcii (4 b) (8) SrttJfttSi t tiot, v > 

^^m.maom^x^^ Y^.m^mmzfr* got*<i4fci6ci< £ ta* 

4 l l 0 a~~ 1 1 0m^ ^£fc<D** YWW.J&frV U- 9 1 1 

la-lllmi:»*^MfMU £*L&a*in#»l 3, 1 3 a 4r if 

£j££*i£o a-6mli, Zfi^iiWttn Z> *> O t "t^ £ 1 tfX* I „ S 



(24) 



tem 20 0 1-527660 



^h>Kit^ 0 £Oflf.TNd\ hSESHM-li, 

o 

o (9) -CSS (2) ^g^rT^ttCioT. &:£5&**£fc*l*o 

M MM 

R , (t,t) = R (t,t) + 2 g m (R (t,x. +t) + R (t - t, x m - x)) + 2 2 { i (\\ 
R(t- 

^^Afc^S (t) t+^K^W R (t, r) 14 R (t, 0) 

£ tM±&rt»K/.h$ < fc&o Ifc^ot, MtLO*^ U m | «\ 5£ (1 0) Kft 
otr=±r D1 (:^-CltI$tl5R m (t, r) #\ g BfflMatltf* 0 

, r m ) <0gPfc#LT«WfcCT*#-f So ^ 

{is rStl*-7tf>^ (delay hopping) J tfo-$-2>PJrfc<Dmtls*? - > Kt£o 

-^o^£t£i4, a*i* y e >^ • /^->^lft:§ort \z£ <3X&1t2ti& 
o a«1-4eBfflBBa*Lt-€-*L^<7>«ttl^M (durati 

on) ©nhiL^it^rt^t^o i^nJ$^/jT-*3-^{i, *<;^^ 

• - <b ifk 7 4 )v * 'j > * y y • ^ - * is «t t^v ^ «; > 



(25) 
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r*D^# (perceiver) J IZX 2> Yfe^<OiB\%\ZW 

ho Zb\Z, *5&m<DMMlZ. ASIC (Application Specific Integrated Ci 
n -t y -9- is «t CT PJ^^ffi & v * ;V Oft £ If iz T -jr u £ Aim L 

°sm~?&z> 0 mmz. ^m^m^mwrnma. ^<^^muxn, asm 

•7-1; jTtliFFT^ ¥<DWL%a<D T )V =f >J X A fc-ffiffl LTHit 4:t<7) 

4 aii, */n'-«-^2 iz£vxffim2tizmm<Dfom&£v f s i aMi l zmLxnM&) 
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